A new family of the (3,24)-paddlewheel-connected MOF networks with rht topology has been designed, in which hexabenzocoronene molecule has been used to replace the phenyl ring traditionally used as a central element of the linkers in (3,24)-paddlewheel-connected
: A series of MOFs with a central linker part comprising hexabenzocoronene unit.
The new series exhibit the increased surface area and pore volume. This is illustrated in Figure S2 where the dimensions of a series of experimentally obtained MOF linkers and their modification with hexabenzocoronene have been compared. 
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Structure optimization
NOTT-112 was chosen a starting point for structure preparation of the series of MOFs studied in this work. The rht-network topology, copper paddlewheel cluster and group symmetry of Fm3m were maintained. The series of MOFs were built, and geometry optimization of the structures undertaken using molecular mechanics simulations. These calculations were performed with the Forcite module of Materials Studio. 1 Universal Force Field (UFF) parameters 2 were used for the bonded and non-bonded interactions, with the exception of electrostatic interactions for which the Ewald sum technique was employed.
Partial atomic charges were calculated using charge equilibration approach 3 developed by Goddard for use in molecular dynamics simulations. During geometry optimisation the convergence criteria for the maximum change in the length of the unit cell is 0.01 Å.
A slightly different approach was used for the largest structure MOF-L 7 . Density Functional Theory (DFT) calculations were performed to derive the charges which were then used in the geometry optimization calculation to predict the final structure of MOF-L 7 . These were performed on clusters derived from the unit cells and atomic coordinates of MOF-L 7 , which included metal ion nodes and the organic linker representative of the respective unit cells, as shown in Figure S3 . All DFT calculations were performed with the Q-Chem quantum chemistry package 4 at B3LYP level of theory and the 6-31G* basis set. Partial atomic charges were extracted using the ChelpG technique, 5 originally developed by Breneman and Wiberg.
The final charge values were used for simulation of H 2 and CO 2 sorption. Details of the partial atomic charges can be found in Table S1 . It was noted that through each cycle of optimisations, the differences between partial atomic charges on the atoms within the MOF 
Gas uptake simulation
Grand Canonical Monte Carlo (GCMC) simulations were performed to calculate the adsorption of gases in the model MOFs. Periodic boundary conditions were applied to a unit cell, and the fugacity was calculated from the Peng-Robinson equation of state. 6 The MOF framework and the gas molecules were considered to be rigid. Lennard-Jones (LJ) potential was used to describe the Van der Waals interactions with a cut-off distance of 12.8 Å. The GCMC simulations were performed with MUSIC simulation suite 7 and included 2·10 7 step equilibration period followed by 2·10 7 step production run. The LJ parameters for atoms in the MOF and the values used in the simulations are shown in Table S2 . Most of the LJ parameters were taken from the DREIDING force field, which uses general force constants and geometric parameters based on simple hybridisation considerations. The copper LJ parameters were taken from the UFF. Previous research has shown that gas adsorption modelled with parameters taken from these force fields have produced reliable results in agreement with experimental work. Partial charges for atoms in the MOF were derived from DFT calculations using the ChelpG approach as described previously and used for simulation of H 2 and CO 2 sorption in MOF-L 7 only. Methane model: The simulation parameters for CH 4 were taken from the TraPPE force field. 8 The CH 4 molecule was represented as a united-atom and the LJ parameters for the methane model are shown in Table S3 . 4 3.73 148.0 Table S4 . Carbon dioxide model: CO 2 molecules were modelled using the TraPPE force field 10 and was modelled as a rigid structure free to move about the MOF with a fixed C-O bond length of 1.16 Å. CO 2 has a permanent quadrupole moment so was modelled as three van der Waals spheres by placing partial charges on the carbon and both oxygen atoms. The values of the LJ parameters and these partial charges are shown in Table S5 . Figure S5 . 
